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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 7/7/05, 10/7/05, 
12/29/06, 2/8/07 & 2/28/07 has considered by the examiner. 

Drawings 

3. Figure 51-52 should be designated by a legend such as --Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

4. Claim 12 is objected to because of the following informalities: in lines 1-2, "The 
array antenna controller as claimed in any one of claims 1-9, claim 1" should be 
changed to -The array antenna controller as claimed in claim 1-. Appropriate 
correction is required. 
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Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claim 6,11, 13 and 16-17 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

7. Claim 6 recites the limitation " the bit error rate, the frame error rate, and the 
packet error rate " in lines 4-5. There is insufficient antecedent basis for this limitation in 
the claim. 

8. Claim 1 1 recites the limitation "the first reactance set" in lines 3-4. There is 
insufficient antecedent basis for this limitation in the claim. 

9. Claim 1 1 recites the limitation "said second reactance set" in line 5. There is 
insufficient antecedent basis for this limitation in the claim. 

10. Claim 13 recites the limitation "the input impedance" in line 8. There is 
insufficient antecedent basis for this limitation in the claim. 

1 1 . Claim 16 recites the limitation "the plurality of reactance sets" in line 5. There is 
insufficient antecedent basis for this limitation in the claim. 

12. Claim 17 recites the limitation "the plurality of reactance sets" in line 5. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

13. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

14. Claims 1-22 are rejected under 35 U.S.C. 102(b) as being anticipated by Ohira et 
al. (U.S. Patent No. 6,407,719). 

Regarding claim 1, Ohira et al. teaches in figures 1-11 a controller [100] for 
controlling an array antenna [6, 7], the array antenna comprising: a radiating element [6] 
for receiving a transmitted radio signal; a plurality of parasitic elements [7] each 
provided to be distant from the radiating element at a predetermined interval [d]; and 
a plurality of variable reactance elements [23] connected to the parasitic elements, 
respectively, wherein the controller changes reactances [X n ] to be set to the variable 
reactance elements, respectively, so that the parasitic elements operate as waveguides 
or reflectors, thereby changing a directivity characteristic of the array antenna, wherein 
the controller [100] comprising: a control device (i.e. a digital computer, for example; 
See col. 3, lines 35-38) for selecting one reactance set from among a plurality of 
reactance sets in a plurality of cases (See TABLE 1-2) of setting the plurality of 
reactance sets, respectively so as to be able to obtain a diversity gain equal to or larger 
than a predetermined value, based on the radio signal received by the array antenna, 
based on a signal quality of the radio signal received in each of the plurality of cases 
according to a predetermined selection criterion, and for setting the selected 
reactance set to the plurality of variable reactance elements, respectively. 

Regarding claim 2, Ohira et al. teaches in figures 1-11 the array antenna 
controller [100] as claimed in claim 1 , wherein the plurality of cases [cases 1-4] are of 
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setting the plurality of reactance sets so as to be able to obtain a diversity gain equal to 
or larger than a predetermined value, and so as to keep an input impedance [Z n ] of the 
array antenna substantially unchanged, based on the radio signal received by the array 
antenna. 

Regarding claim 3, Ohira et al. teaches in figures 1-11 the array antenna 
controller as claimed in claim 1, wherein the signal quality of the radio signal is 
estimated using a signal power [30]. 

Regarding claim 4, Ohira et al. teaches in figures 1-11 the array antenna 
controller as claimed in claim 1 , wherein the selection criterion (See TABLE 1-4) is such 
that the signal quality of the radio signal received in each of the plurality of cases [cases 
1-4] is equal to or larger than a predetermined threshold. 

Regarding claim 5, Ohira et al. teaches in figures 1-1 1 the array antenna 
controller as claimed in claim 1 , wherein the selection criterion is such that, when the 
signal quality of the radio signal received in each of a plurality of cases is a signal power 
[30], then a reactance set, as obtained when the signal quality is a maximum, is 
selected. 

Regarding claim 6, Ohira et al. teaches in figures 1-1 1 the array antenna 
controller as claimed in claim 1 , wherein the selection criterion is such that, when the 
signal quality of the radio signal received in each of the plurality of cases is one of the 
bit error rate, the frame error rate, and the packet error rate, then a reactance set, as 
obtained when the signal quality is a minimum, is selected. 
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Regarding claim 7, Ohira et al. teaches in figures 1-1 1 the array antenna 
controller as claimed in claim 1, wherein the control device (i.e. computer device) 
arbitrarily selects one reactance set from among the plurality of reactance sets when the 
signal quality of the radio signal received in each of the plurality of cases [cases 1 -4] is 
smaller than a predetermined threshold, and repeats the selection processing until the 
signal quality reaches a predetermined selection criterion for the selected reactance set. 

Regarding claim 8, Ohira et al. teaches in figures 1-1 1 the array antenna 
controller as claimed in claim 1, wherein the control device (i.e. computer device) 
selects one reactance set in a predetermined order from among the plurality of 
reactance sets when the signal quality of the radio signal received in each of the 
plurality of cases is smaller than a predetermined threshold, and repeats the selection 
processing until the signal quality reaches a predetermined selection criterion for the 
selected reactance set. 

Regarding claim 9, Ohira et al. teaches in figures 1-1 1 the array antenna controller 
as claimed in claim 1 , wherein the control device (i.e. computer device) switches over 
the plurality of cases [case 1-4] with changing a threshold in a predetermined range, 
and sets as the threshold, a threshold as obtained when the signal quality of the radio 
signal satisfies a predetermined selection criterion. 

Regarding claim 10, Ohira et al. teaches in figures 1-11 the array antenna 
controller as claimed in claim 1, wherein the array antenna [6, 7] comprises an even 
number of parasitic elements [A1-A6] and an even number of variable reactance 
elements [27], wherein the even number of parasitic elements includes at least one first 
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set of parasitic elements and at least one second set of parasitic elements, 
wherein the even number of variable reactance elements include a first set of variable 
reactance elements connected to the first set of parasitic elements, respectively, and a 
second set of variable reactance elements connected to the second set of parasitic 
elements, respectively, wherein the plurality of cases include a first case [case 1] in 
which the first reactance set is set to the first and second sets of variable reactance 
elements, and a second case [case 2] in which the second reactance set is set to the 
first and second sets of variable reactance elements, and wherein the control device 
(i.e. computer device) selects one reactance set based on the signal quality of the 
radio signal received in each of the first and second cases, and sets the selected 
reactance set to the first and second sets of variable reactance elements (See TABLE 
1-2). 

Regarding claim 1 1 , Ohira et al. teaches in figures 1-1 1 The array antenna 
controller as claimed in claim 1 , wherein the array antenna comprises first and second 
parasitic elements [A1-A2], the first reactance set includes reactances Xa and Xb which 
are set to the first and second parasitic elements, and the second reactance set 
includes the reactances Xb and Xa which are set to the first and second parasitic 
elements. 

Regarding claim 12, Ohira et al. teaches in figures 1-1 1 the array antenna 
controller as claimed in claim 1, wherein the array antenna [6, 7] comprises a plurality of 
parasitic elements [A1-A6] each being distant from the radiating element [AO] at a 
predetermined interval [d], and the parasitic elements are provided at substantially 
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equal angle [60 degree] relative to each other, and wherein the plurality of cases [case 
1-4] include a case in which a plurality of reactance sets obtained by circulating 
respective reactances are set so as to be able to obtain a diversity gain equal to or 
larger than a predetermined value, based on the radio signal received by the array 
antenna. 

Regarding claim 13, Ohira et al. teaches in figures 1-11 the array antenna 

< 

controller as claimed in claim 1 , wherein the array antenna [6-7] includes a plurality of 
parasitic elements [A1-A6] each being distant from the radiating element at a 
predetermined interval [d], and the parasitic elements are provided at substantially 
equal angle [60 degree] relative to each other, and wherein the plurality of cases [case 
1-4] include a case in which a plurality of reactance sets obtained by circulating 
respective reactances are set so as to be able to obtain a diversity gain equal to or 
larger than a predetermined value and so as to keep the input impedance of the array 
antenna substantially unchanged, based on the radio signal received by the array 
antenna. 

Regarding claim 14, Ohira et al. teaches in figures 1-1 1 the array antenna 
controller as claimed in claim 1, wherein the array antenna comprises: at least one pair 
of parasitic elements [A1 , A4] provided linearly symmetrically about a symmetric 
line that serves as a symmetric axis, and that passes through a position of the radiating 
element [AO]; and a plurality of parasitic elements [A2, A5 & A3, A6} provided either one 
of to be located on the symmetric line and to be linearly symmetric about the symmetric 
line serving as the symmetric axis, and wherein the plurality of cases [case 1-4] include 
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at least two cases in which a plurality of reactance sets obtained by replacing 
reactances of at least one pair of parasitic elements provided linearly symmetrically with 
each other are set so as to be able to obtain a diversity gain equal to or larger than a 
predetermined value, based on the radio signal received by the array antenna. 

Regarding claim 15, Ohira et al. teaches in figures 1-1 1 the array antenna 
controller as claimed in claim 1, wherein the array antenna comprises: at least one pair 
of parasitic elements [A1 , A4] provided linearly symmetrically about a symmetric line 
that serves as a symmetric axis, and that passes through a position of the radiating 
element; and a plurality of parasitic elements [A2, A5 & A3. A6] provided either one of to 
be located on the symmetric line and to be linearly symmetric about the symmetric line 
serving as the symmetric axis, and wherein the plurality of cases [case 1-4] include at 
least two cases in which a plurality of reactance sets [Zi -Zq ] obtained by replacing 
reactances of at least one pair of parasitic elements provided linearly symmetrically with 
each other are set so as to be able to obtain a diversity gain equal to or larger than a 
predetermined value, and so as to keep the input impedance of the array antenna 
substantially unchanged, based on the radio signal received by said array antenna. 

Regarding claim 16, Ohira et al. teaches in figures 1-1 1 the array antenna 
controller as claimed in claim 1, wherein when a CDF, which is a cumulative probability 
of such an event as a signal power [30] of the received radio signal exceeding a 
predetermined signal power, is a predetermined value, the plurality of reactance sets 
are set so that. the diversity gain is substantially a maximum. 
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Regarding claim 17, Ohira et al. teaches in figures 1-1 1 the array antenna 
controller as claimed in claim 1 , wherein when a CDF, which is a cumulative probability 
of such an event as a signal power [30] Of the received radio signal exceeding a 
predetermined signal power, is a predetermined value, the plurality of reactance sets 
are set so that the diversity gain is equal to or larger than a predetermined value. 

Regarding claim 18, Ohira et al. teaches in figures 1-1 1 the array antenna 
controller as claimed in claim 1 , wherein the array antenna comprises: one radiating 
element [AO]; and two parasitic elements [A1, A4] between which the radiating element 
is provided, and which are provided linearly together with the radiating element. 

Regarding claim 19, Ohira et al. teaches in figures 1-1 1 the array antenna 
controller as claimed in claim 18, wherein a distance [d] between the radiating element 
[AO] and each of the parasitic elements [A1, A4] is set to one of lengths which are 0.1 to 
0.35 times as large as a wavelength of the received radio signal. 

Regarding claim 20, Ohira et al. teaches in figures 1-1 1 the array antenna 
controller as claimed in claim 18, wherein the array antenna comprises: a dielectric 
substrate [10] including first and second surfaces parallel to each other; a grounding 
electrical conductor [1 1] formed on a predetermined first region on the second surface 
of the dielectric substrate; and three strip electrical conductors [A1 , AO, A4] formed on 
the first surface of the dielectric substrate, the three strip electrical conductors being 
formed to have a predetermined length so as to protrude from a region opposite to the 
first region, and to be provided at predetermined interval [d], the three strip electrical 
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conductors operating as the radiating element [AO] and the two parasitic elements [A1, . 
A4], respectively. 

Regarding claim 21, Ohira et al. teaches in figures 1-11 an array antenna 
apparatus comprising: one radiating element [AO]; two parasitic elements [A1 , A4] 
between which the radiating element is provided, and the two parasitic elements being 
provided linearly together with the radiating element; and two variable reactance 
elements [23] connected to the parasitic elements, respectively, wherein the array 
antenna apparatus changes reactances [X„ ] which are set to the respective variable 
reactance elements, so that the parasitic elements operate as waveguides or reflectors, 
thereby changing a directivity characteristic of the array antenna apparatus, wherein the 
array antenna apparatus further comprises: a dielectric substrate [10] including first and 
second surface parallel to each other; a grounding electrical conductor [1 1] formed on a 
predetermined first region on the second surface of the dielectric substrate; and 
three strip electrical conductors [A1 , AO, A4] formed on the first surface of the dielectric 
substrate, the three strip electrical conductors being formed to have a predetermined 
length so as to protrude from a region opposite to the first region, and the three strip 
electrical conductors being provided at a predetermined interval [d], and operating as 
the radiating element [AO] and the two parasitic elements [A1 , A4], respectively. 

Regarding claim 22, Ohira et al. teaches in figures 1-1 1 the array antenna 
apparatus as claimed in claim 21, wherein a distance [d] between the radiating element 
[AO] and each of the parasitic elements [A1 , A4] is set to one of lengths which are 0.1 to 
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0.35 times as large as a wavelength of a received radio signal. 
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